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(54) Hinge assembly capable of damping door movement 



(57) A hinge assembly includes a damping unit (8) 
mounted on a securing seat (4) that is connected to a 
doorframe (31 ), a housing (5) embedded in a door panel 
(32), and a hinge member (6) and a positioning member 
(7) interconnecting the securing seat (4) and the hous- 



ing (5). The damping unit (8) includes a fluid cylinder 
(811) and a piston rod (812) having an actuating end 
pivoted to the positioning member (7). Due to the pres- 
ence of the damping unit (8), movement of the door pan- 
el (32) relative to the doorframe (31) can be damped. 
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Description 

[0001] The invention relates to a hinge assembly, 
more particularly to a hinge assembly capable of damp- 
ing door movement of a door panel or the like relative 5 
to a frame. 

[0002] Referring to Figures 1 to 3, a conventional 
hinge assembly 1 is shown to be mounted between a 
door frame 21 and a door panel 22 to permit pivotal 
movement of the door panel 22 between open and 10 
closed positions relative to the door frame 21 . The hinge 
assembly 1 includes: a securing seat 11 mounted to an 
inner side of the door frame 21; a housing 12 mounted 
in a recess formed in an inner side of the door panel 22; 
a hinge member 13 having a first pivot end 131 mounted ^ 
pivotally to the securing seat 11 via a first pivot pin 1 32, 
and a second pivot end 1 30 mounted pivotally to the 
housing 12 via a second pivot pin 133; a positioning 
member 1 4 having a first pivot end portion 1 41 mounted 
pivotally to the securing seat 11 via a third pivot pin 143 20 
and disposed closer to the inner side of the door frame 

21 than the first pivot pin 1 32, a second pivot end portion 
1 40 mounted pivotally to the housing 1 2 via a fourth piv- 
ot pin 144, and a tab 142 projecting transversely from 

the first pivot end portion 1 41 ; and a spring 1 5 sleeved 25 
on the first pivot pin 132. The spring 15 has two distal 
ends abutting against an inner wall surface of the secur- 
ing seat 11, and a protruding intermediate portion abut- 
ting against the tab 142. The second and fourth pivot 
pins 133, 144 are integrally formed as a U-shaped pin. so 
The second pivot pin 133 is disposed closer to a closed 
inner end of the housing 1 2 than thefourth pivot pin 1 44. 
When the door panel 22 is in the closed position (Figure 
3), the fourth pivot pin 144 is located inwardly of an im- 
aginary line (L) passing through the second and third 35 
pivot pins 133, 143 with respect to the first pivot pin 132, 
and the first pivot pin 132 is located within the housing 
12. 

[0003] When a force is exerted to push the door panel 

22 from the closed position (Figure 3) to the open posi- 40 
tion (Figure 2), the hinge member 1 3 and the positioning 
member 14 turn pivotally and angularly about the re- 
spective pivot pins 1 32, 1 33, 1 43, 1 44 against the bias- 
ing action of the spring 15, with the tab 142 abutting 
against and depressing the intermediate portion of the 
spring 15. When the fourth pivot pin 144 is located be- 
tween the first and second pivot pins 132, 133 and out- 
wardly of the line (L), the door panel 22 is maintained in 

the open position against the biasing force of the spring 
15, and a restoring force is stored in the spring 15. so 
Thereafter, when a force is exerted to push the door pan- 
el 22 to move from the open position back to the closed 
position, the positioning member 14, as well as the hinge 
member 13, turns pivotally in a reverse direction. When 
the fourth pivot pin 144 is located inwardly of the line 55 
(L), the intermediate portion of the spring 15 is relieved 
of the pressure exerted by the tab 142 on the first pivot 
end portion 141 of the positioning member 14, and 



resumes its original position with a spring force that re- 
stores the positioning member 14, and hence the hinge 
member 13, to their original positions, thereby bringing 
the door panel 12 to the closed position. 
[0004] The aforesaid conventional hinge assembly 1 , 
however, suffers from the setback that the release of the 
restoring force in the spring 1 5 is abrupt so that the clos- 
ing movement of the door panel 22 is likely to generate 
a banging sound, and may even hit the person using the 
door. 

[0005] Therefore, the main object of the present in- 
vention is to provide a hinge assembly for interconnect- 
ing a door panel and a door frame, which can damp clos- 
ing movement of the door panel relative to the door 
frame. 

[0006] Accordingly, a hinge assembly of the present 
invention is adapted to interconnect a door frame and a 
door panel. The door panel has a proximate end dis- 
posed proximate to the doorframe, and a recess formed 
in the proximate end. The hinge assembly includes: 

a securing seat including a hollow seat body ex- 
tending in a first direction, the seat body including 
vertically spaced-apart upper and lower side walls 
adapted to be connected to the doorframe, an outer 
side wall interconnecting the upper and lower side 
walls and opposite to the door frame in a second 
direction that is transverse to the first direction, and 
a rear side wall, thereby confining a receiving space 
with an open front end and a closed rear end oppo- 
site to the open front end in the first direction; 
a housing adapted to be disposed in the recess and 
having proximate and distal end wails opposite to 
each other in a third direction, and an open outer 
end and a closed inner end opposite to each other 
in a fourth direction transverse to the third direction; 
a hinge member having a first pivot end connected 
pivotally to the seat body at a first pivot point, and 
a second pivot end connected pivotally to the hous- 
ing at a second pivot point; 
a positioning member disposed between the seat 
body and the housing, the positioning member hav- 
ing a first pivot end portion pivoted to the seat body 
at a third pivot point, and a second pivot end portion 
pivoted to the housing at a fourth pivot point; 
the first pivot point being disposed outwardly of the 
receiving space and proximate to the outer side wall 
of the seat body, the third pivot point being disposed 
in the receiving space and distal from the outer side 
wall of the seat body; 

the second pivot end of the hinge memeber and the 
second pivot end portion of the positioning member 
extending into the housing via the open outer end, 
the second pivot point being disposed closer to the 
inner end of the housing than the fourth pivot point, 
the fourth pivot point being disposed closer to the 
proximate end wall of the housing than the second 
pivot point; and 
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a damping unit including a fluid cylinder disposed in 
the receiving space and having one end connected 
to the seat body, and a piston rod extending through 
the other end of the fluid cylinder, the piston rod hav- 
ing an actuating end mounted on the first pivot end 
portion of the positioning member at a fifth pivot 
point offset from the third pivot point such that, when 
the door panel is rotated relative to the door frame 
from a closed position to an open position, the pis- 
ton rod is retracted into the fluid cylinder to damp 
opening movement of the door panel, and such that, 
when the door panel is rotated from the open posi- 
tion to the closed position, the piston rod is extend- 
ed from thefluid cylinderto damp closing movement 
of the door panel. 

[0007] Other features and advantages of the present 
invention will become apparent in the following detailed 
description of the preferred embodiment with reference 
to the accompanying drawings, of which: 

Figure 1 is an exploded perspective view of a con- 
ventional hinge assembly adapted to interconnect 
a door panel and a door frame; 
Figure 2 is a schematic sectional view of the con- 
ventional hinge assembly, illustrating the door panel 
in an open position; 

Figure 3 is a view similar to Figure 2, illustrating the 
door panel in a closed position; 
Figure 4 is an exploded perspective view of a pre- 
ferred embodiment of a hinge assembly according 
to the invention; 

Figure 5 is a schematic sectional view of the pre- 
ferred embodiment in an open position; and 
Figure 6 is a view similar to Figure 5, illustrating the 
door panel in a closed position. 

[0008] Referring to Figures 4 to 6, the preferred em- 
bodiment of a hinge assembly according to the present 
invention is shown to be adapted to interconnect a door 
frame 31 and a door panel 32. The door frame 31 con- 
fines an opening. The door panel 32 is connected piv- 
otally to a lateral side of the doorframe 31 by the hinge 
assembly so as to be rotatable relative to the doorframe 
31 between an open position and a closed position for 
opening and closing the opening in the door frame 31 . 
The door panel 32 has a proximate end proximate to the 
doorframe 31 , and a recess 321 formed in the proximate 
end. While the present invention is exemplified herein 
to interconnect a doorframe and a door panel, it should 
be noted that the invention is not limited thereto and cov- 
ers any closure member consisting of a frame and a 
panel, such as a window. 

[0009] As shown, the hinge assembly includes a se- 
curing seat 4, a housing 5, a hinge member 6, a posi- 
tioning member 7, and a damping unit 8. The securing 
seat 4 includes a hollow seat body 41 that extends in a 
first direction and that is connected to the door frame 



31 . The seat body 41 includes vertically spaced apart 
upper and lower side walls 411 connected to an inner 
side of the door frame 31 , an outer side wall 41 0 inter- 
connecting the upper and lower side walls 41 1 and dis- 
s posed opposite to the door frame 31 in a second direc- 
tion that is transverse to the first direction, and a rear 
side wall 413, thereby confining a receiving space 40 
with an open front end and a closed rear end opposite 
to the open front end in the first direction. Two mounting 
io plates 42 extend upwardly and downwardly from the up- 
per and lower side wails 41 1 , respectively, and are re- 
spectively provided with slots 421 adapted for extension 
of fastening members (not shown) therethrough so as 
to connect the seat body 41 to the inner side of the door 
15 frame 31 . The upper and lower side walls 411 respec- 
tively have upper and lower pivot lugs 412 extending 
therefrom in the first direction and distal from the rear 
side wall 413. The upper and lower pivot lugs 412 are 
respectively provided with vertically aligned first pivot 
holes 415. The upper and lower side walls 411 are re- 
spectively provided with vertically aligned third pivot 
holes 414. 

[0010] The housing 5 is embedded in the recess 321 
in the door panel 32, and includes proximate and distal 
end walls 512, 510 that are opposite to each other in a 
third direction, a closed inner end 50, an open outer end 
opposite to the inner end 50 in a fourth direction trans- 
verse to the third direction, and vertically spaced-apart 
upper and lower end walls 511, thereby confining a 
housing space 53 thereamong. The upper and lower 
end walls 511 are provided with vertically aligned pairs 
of second and fourth pivot holes 51 4, 51 3. Two mounting 
plates 52 extend upwardly and downwardly from the up- 
per and lower end walls 511 , respectively, for fastening 
the housing 5 to the door panel 32. 
[0011] The hinge member 6 has a first pivot end 61 
connected pfvotally to the seat body 41 by a first pivot 
pin 62 that extends through the first pivot holes 41 5 and 
that defines a first pivot point, and a second pivot end 
610 opposite to the first pivot end 61 , extending into the 
housing 5 via the open outer end, and connected pivot- 
ally to the housing 5 by a second pivot pin 63 that ex- 
tends through the second pivot holes 514 and that de- 
fines a second pivot point. 

[0012] The positioning member 7 is disposed be- 
tween the seat body 41 and the housing 5, and includes 
an angled plate body 71 having a first pivot end portion 
711 pivoted to the seat body 41 by a third pivot pin 74 
that extends through the third pivot holes 414 and that 
defines a third pivot point, and a second pivot end por- 
tion 710 opposite to the first pivot end portion 711 , ex- 
tending into the housing 5 via the open outer end, and 
pivoted to the housing 5 by a fourth pivot pin 75 that 
extends through the fourth pivot holes 513 and that de- 
fines a fourth pivot point. In this embodiment, the second 
and fourth pivot pins 63, 75 are formed integrally as a 
generally U-shaped pin. The first pivot end portion 711 
of the plate body 71 further has two vertically spaced- 
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apart pivot lugs 72 extending transversely therefrom. 
[0013] The first pivot pin 62 defining the first pivot 
point is disposed outwardly of the receiving space 40 
and proximate to the outer side wall 410 of the seat body 
41 . The third pivot pin 74 defining the third pivot point is 
disposed in the receiving space 40 and distal from the 
outer side wall 41 0 of the seat body 41 . 
[0014] The second pivot pin 63 defining the second 
pivot point is disposed closer to the inner end 50 of the 
housing 5 than the fourth pivot pin 75 that defines the 
fourth pivot point, which is disposed closer to the prox- 
imate end wall 512 of the housing 5 than the second 
pivot pin 63. When the door panel 32 is in the closed 
position (Figure 6), the first pivot pin 62 is located within 
the housing space 53 of the housing 5 and proximate to 
the distal end wall 510, and the fourth pivot pin 75 is 
located inwardly of an imaginary line passing through 
the second and third pivot pins 63, 74 with respect to 
the first pivot pin 62. 

[0015] The damping unit 8 includes a fluid cylinder 
811 and a piston rod 812. The fluid cylinder 811 is dis- 
posed in the receiving space 40, and has opposite front 
and rear ends in the first direction. The piston rod 812 
extends through the front end of the fluid cylinder 811 , 
and has an actuating end mounted on the first pivot end 
portion 71 1 of the plate body 71 by means of a fifth pivot 
pin 73 that extends through fifth pivot holes in the pivot 
lugs 72 and a through hole formed in the actuating end. 
The piston rod 812 is in an extended position when the 
door panel 32 is in the closed position (Figure 6), and is 
in a retracted position when the door panel 32 is in the 
open position (Figure 5). The fifth pivot pin 73 defines a 
fifth pivot point that is offset from the third pivot point 
defined by the third pivot pin 74. The seat body 41 has 
a threaded support 83 mounted threadedly and adjust- 
ably on the rear side wall 41 3. The threaded support 83 
is in the form of an adjusting screw with a front end 
formed with an insert hole 831 for receiving and abutting 
against a rod 82 that extends rearwardly from the rear 
end of the fluid cylinder 81 1 , and a rear end formed with 
a tool hole 832 of hexagonal cross section. The damping 
force of the fluid cylinder 81 1 can be adjusted by insert- 
ing a hexagonal head of a spanner into the tool hole 832 
to drive the threaded support 83 to translate forwardly 
or rearwardly relative to the rear side wall 413 so that 
the extendible length of the piston rod 81 2 relative to the 
fluid cylinder 811 can be varied to thereby adjust the 
damping force of the fluid cylinder 811 in a known man- 
ner. It is noted that the rod 82 can be dispensed with so 
that the front end of the threaded support 83 abuts di- 
rectly against the rear end of the fluid cylinder 81 1 . Be- 
sides, as the construction and operation of the fluid cyl- 
inder 811 are known to those skilled in the art, and as 
the fluid cylinder 81 1 can be any commercially available 
hydraulic cylinder or pneumatic cylinder, the same will 
not be described in detail herein for the sake of brevity. 
[0016] Referring to Figures 5 and 6, when a force is 
applied to rotate the door pane! 32 from the closed po- 



sition (Figure 6), where the piston rod 812 is extended 
from the fluid cylinder 811 , to the open position (Figure 
5), the hinge member 6 and the positioning member 7 
are brought to turn pivotally and angularly about the first 
5 and second pivot pins 62, 63, and the third and fourth 
pivot pins 74, 75, so that the fourth pivot pin 75 is located 
between the first and second pivot pins 62, 63 and out- 
wardly of the line (L). The piston rod 812 is pushed via 
the fifth pivot pin 73 to retract into the fluid cylinder 811, 
thereby damping opening movement of the door panel 
32. At the same time, the part of the proximate end wall 
512 of the housing 5 that is adjacent to the open outer 
end abuts against the positioning member 7 proximate 
to the second pivot end portion 710. As such, the door 
pane! 32 is maintained at the open position. Thereafter, 
when a force is applied to rotate the door panel 32 from 
the open position to the closed position, the proximate 
end wall 512 of the housing 5 disengages from the po- 
sitioning member 7. As the positioning member 7 and 
the hinge member 6 are restored to their original posi- 
tions, the piston rod 812 is extended from the fluid cyl- 
inder 811, thereby damping closing movement of the 
door panel 32. 

[0017] Due to the provision of the damping unit 8 
which provides a damping force, abrupt movement of 
the door panel 32 relative to the door frame 31 can be 
avoided to prevent banging and enhance safety. 



1. A hinge assembly adapted to interconnect a door 
frame (31) and a door panel (32), the door panel 
(32) having a proximate end disposed proximate to 
35 the door frame (31) and a recess (321) formed in 
the proximate end, said hinge assembly including 



a securing seat (4) including a hollow seat body 
(41) extending in a first direction, the seat body 

40 (41) including vertically spaced-apart upper 

and lower side walls (411) adapted to be con- 
nected to the doorframe (31), an outersidewall 
(410) interconnecting the upper and lower side 
walls (41 1 ) and opposite to the door frame (31 ) 

4£ in a second direction that is transverse to the 

first direction, and a rear side wall (413), there- 
by confining a receiving space (40) with an 
open front end and a closed rear end opposite 
to the open front end in the first direction, 

so a housing (5) adapted to be disposed in the re- 

cess (321 ) and having proximate and distal end 
walls (512,510) opposite to each other in a third 
direction, and an open outer end and a closed 
inner end (50) opposite to each other in a fourth 

55 direction transverse to the third direction, 

a hinge member (6) having a first pivot end (61 ) 
connected pivotally to the seat body (41) at a 
first pivot point, and a second pivot end (610) 
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connected pivotally to the housing (5) at a sec- 
ond pivot point, and 

a positioning member (7) disposed between the 
seat body (41) and the housing (5), the posi- 
tioning member (7) having a first pivot end por- 5 
tion (71 1 ) pivoted to the seat body (41 ) at a third 
pivot point, and a second pivot end portion 
(71 0) pivoted to the housing (5) at a fourth pivot 
point, 

the first pivot point being disposed outwardly of io 
the receiving space (40) and proximate to the 
outer side wall (410) of the seat body (41), the 
third pivot point being disposed in the receiving 
space (40) and distai from the outer side wall 
(410) of the seat body (41), « 
the second pivot end (6 1 0) of the hinge member 
(6) and the second pivot end portion (710) of 
the positioning member (7) extending into the 
housing (5), the second pivot point being dis- 
posed closer to the inner end (50) of the nous- 20 
ing (5) than the fourth pivot point, the fourth piv- 
ot point being disposed closer to the proximate 
end wall (512) of the housing (5) than the sec- 
ond pivot point, characterized by: 

25 

a damping unit (8) including a fluid cylinder 
(811) disposed in the receiving space (40) 
and having one end connected to the seat 
body (41 ), and a piston rod (812) extending 
through the other end of said fluid cylinder 30 
(811), said piston rod (812) having an ac- 
tuating end mounted on the first pivot end 
portion (71 1 ) of the positioning member (7) 
at a fifth pivot point offset from the third piv- 
ot point such that, when the door panel (32) 35 
is rotated relative to the door frame (31) 
from a closed position to an open position, 
said piston rod (812) is retracted into said 
fluid cylinder (81 1 ) to damp opening move- 
ment of the door panel (32), and such that, 40 
when the door panel (32) is rotated from 
the open position to the closed position, 
said piston rod (812) is extended from said 
fluid cylinder (811) to damp closing move- 
ment of the door panel (32). 45 

2. The hinge assembly as claimed in Claim 1 , charac- 
terized In that the seat body (41) has a threaded 
support (83) mounted threadedly and adjustably on 
the rear side wall (413) for connecting with said one 50 
end of said fluid cylinder (811 ). 
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